ATF5 regulates the proliferation and differentiation of oligodendrocytes.
The transcription factor ATF5 is expressed in cells of the embryonic and neonatal ventricular zone/subventricular zone (VZ/SVZ), and must be down-regulated for their differentiation into neurons and astrocytes. Here, we show that ATF5 plays a major role in directing oligodendrocyte development. ATF5 is expressed by oligodendrocyte precursors but is absent from mature oligodendroglia. Constitutively expressed ATF5 maintains SVZ cells and O4(+) oligodendrocyte precursors in cycle and inhibits their differentiation into oligodendrocytes in vitro and in vivo. In contrast, ATF5 loss-of-function (LOF; produced by a dominant-negative form of the protein) accelerates oligodendrocyte differentiation of O4(+) cells in vitro and of SVZ cells in vivo. Significantly, the accelerated oligodendrocyte differentiation promoted by ATF5 LOF in vivo results in aberrant migration. Thus, appropriately regulated expression of ATF5 is required for proper expansion of oligodendroglial progenitors as well as for their timely differentiation. Regulation of oligodendrocyte, astrocyte, and neuronal differentiation indicates that ATF5 operates as a general regulator of the timing of differentiation, independent of cell lineage.